"APPROVED FOR RELEASE: 08/10/2001 


CIA-RDP86-00513R000619410002-8 


: : spit iP ed OO eT 
: 1 recite leBinct IE WEE bit bet dd 
a! a CREED RTE WEG i Tet tineaaatles 
re ESET REET ET TN ace rniice pare nae eibarpage gl Fale Hntiles 
He fag evenisenuaiest Gat atte ie MNEs ane eaters eee eEear ede g ca @iieterstllenal BLU BRI ATU HEATETEMeLCd Haein aad nha eect TREE PINOT] HAIRLESS EEA) LI LIL EU 


The Piezonodulus of Polycrystallir 
Pressure 
the sample with 36 kg/en2. 
according to the load 
on removal of the additiona 
method of Referenceg 5. 6a 


polarization caused by the entire 
sured). The obtained data show 
rium titanate decreases on a rise of 


lows from the assunpt 
pressure upon the 
orientation the polar momen 


ion of 


polarization decreases along the 

at right angles to it. A decrease 
zation along the pressure axis acs 
formula (1) leads to a decraage 5 
rizing field orientates the spontanedg 
rection of the field and thus diminx 
by the unidirestional presuay 


reciprocal value of d 

A deviation from the tin 
above 35 ke fone, 
is preserved, 


In the dor 
Card 2/4 


i 
| 
af 

i 


as aire 


APPROVED FOR RELEASE: 08/10/2001 


Ba TiC 
e aes. 


fhe pieszomodulus was determined 
produced in tie fa 


Sponteneous polarization. Due to 


is linearly dependent on presaure, 
earity 13 observed at pressures 


the relation can be expressed 


3723-318 /33 
as Dezendent on Unidiraectional 


on3 of the ample 
ontrast to the ugur,l 
where the piezoelectric 
applied pressure 213 nea. 
thav the plezomodulus of be- 
presuure. as it fol. 

an orientating action of the 
thig 
domain of spontanecus 
pressure axis and increases 
ir the spontaneous polari.- 
erding to the above. -eiven 
in d,,. An additional pola: 
3 donains in the di- 
shes the effect caused 
It ig further shown that the 


1 load (in e 
nd 7. 


t of the 


We. 


atin where the linear dependence 


by an eupirical 


I 
1 


EE PN ep dy 
CIA-RDP86-00513R000619410002-8" 


* 


ree ed Ne 


ae vospeges Me 
Hee ie of i 


i 


cian sas oe nara: Titi ENTE I 
ee DEABUARS EN LETS BUS 


The Piezomodulus of Polycrystalline Bavid 
Pressure 


ASSOCIATION: Dnepropetrovskiy gogudarstv 


5728 ~ Fo L/33 
3 ag Dependent on Unidirectional 


ennyy universitet 


(Dnepropetrovsk State University) 


C 


SUBMITTED: 5) 


August 10, 1957 


1. Barium titanate---Eleetrica 


+--Pressure 
materialg.-Proper ties 


Pa Tr ASA0S | a | a 
SFT PETIT TS FAT SISA UEE ol TUTTI ET 
SESS PEI CEE cout AH 


APPROVED FOR RELEASE: 08/10/2001 


3. Pressure---Electrical effecte 


1 propertres 2, Barium titenste 
4, Plenoglecutic 


* 
iY 


CIA-RDP86-00513R000619410002-8" 


"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000619410002-8 


“I Pe aE ppt 
ESSE TN SPR PN PET DWT NE OTD YE TWEE Wilk dtitegt too ed +4 
Fei Si 5 i = Hin WEHTH IES J EES ETT a Es WANS eo Ted We ed AS TEE dd el Ta ERM irae ee 
Peake capes ES Fe Poteet FPALE PbS IPRU SE QUUP ctee(PURS GMELIN? 2d EH Gtek odech Lae SSHET GUE TODE EE Tt Lif pebthis PTH EME Pele ate Mia E RE 


KOLOMOYTSEV, F.I.; IZHAK, I.A. 


Depolarization discharge in barium titannte and its relation to 
the pleso effect. Fiz.tver.tela 1 no.12:1791-1793 D '59, 


(MIRA 13:5) 
1. Dnepropetrovekiy gosudarstvennyy univorsitet. 


(Barium titanate crystals) 
(Biezoelectricity) 


aT PD EDEL EY OSLO EE REREET) WERIAG OT PERCE AL (TE 
ITT TTT 

eh fet 8 | AMET vixT Y h 
rucieat | at Ht Went Pallts Pit BETTS 


APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000619410002-8" 


a 


: 
ii 
‘ 


513R000619410002-8 
i i it i 


Vet u A 


"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00 
— e 


hiret 


a TE 
Ee ave ee 


~ os cence eee ee es. To? © at et oem meer + tes tent ee so mage ali eed di ee 


ACCESSION NR: AR4034480 8/0058/64/000/103/8049/8050 | 
SOURCE: Ref. zh. Fiz., Abs. 3£385 | 


AUTHOR: Izhak, I. A. 
NTE TIT ate, 


Tea 


, | TITLE: Effect of pressure on the dielectric losses of a ferroelec« 
:, trie ceramic ; 


' CITED SOURCE: Nauchn. zap. Dnepropetr.'un-t, v. 61, 1963, 49-51 


‘| TOPIC TAGS: ferroelectric ceramic, dielectric loss, pressure effect, 


: dielectric loss pressure variation, orienting effect of psessure, 
'? nonpolar effect of pressure, polar action of field, ocienting action 
Of field. 


-' TRANSLATION: ‘The effect of unilateral pressure on the dielectric 
. losses of ferroelectric ceramics of different compositions is in~ AN 
_ vestigated. ‘The electrodes were deposited on a surfaca perpendicular 


IO 8 ne no ee cee ten ee Lene case 


2 : H sri T 
i d a SI nn go = 
HST Teer aan ra ealtnnite ies peta tomas bskenea st ene Patt eae eT om ined on ba Sa vA 
aan PS TIT TUT ESTHER TET OES Ha FRER ATER THCT TET ok WATE opera Pare TER EVER r ua t 

TNT Fed PH ATES AT UAT EST FAITE 2 4 ia) bees es fet te : 


APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000619410002-8" 


"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86- sanaciecoeaeaatat i oagah el 8 
i a - fae Ei 


spiel Li i Me LT 
Meet test tinned tet rite i CM 
cl TEE Er tears oa i 


PEER EES BUSPEE EPZ ECRES P EERTC EDY E BN O H 
Poe LE SLB Shae 9 ECF PIPE: 4308 SEBS AL ETSY SLRS TAY PALS 


" ACCESSION NR: AR4034480 


to the compression axis on some ceramics and parallel to the com- ; 
pression axis on others. In the former case the dieiectric losses | 
decreased, up to a certain ac field intensity, following application | 
of pressure (500 atmospheres), and in larger fields they increase 
following application of pressure. The field at which the pressure , 
effect reverses sign depends on the pressure and on the composition 
Of the ceramic. In measurements in a perpendicular direction the 

- loss increases upon application of pressure in relatively weak fields: 
- and decreases in stronger fields. A qualitative explanation of the\.: 
i observed effects is based on the orienting non-polar effect of 

. unilateral pressure and on the orienting polar action of the electric, 
. field. lL. Kholodenko. - 
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Synthesis and transformations of vinyl aryl ethers, Report 
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AUTHORS s Wazurek, A.A, Ishedorova, A. Gs 


TITLE: The Application of Infrared Lamps in Analytical Practice 
(Primeneniye infrokrasnoy lampy v anslitigheskoy praktike ) 


PERIODICAL: Zavodskaya Laboratoriya, 1957, Vol. 23, Nx 7, pp» 878 - S878 (USSR) 


ABSTRACT: On the occasion of the analysis of many anorganic compounds the 
necessity arises to evaporate a solution until it is completely 
dry, as, for instance, when determining the alkali metal content 
in zino salts, cobalt, manganese, etc. - Yor this purpose a solu- 
tion is dried out under an infrared lamp. The device concerned 
consists of a aluminum body and the infrared lamp. By increasing 
or reducing the distance between the lamp and the vessel it is 
possible to regulate temperature ad libitum. There is 1 table. 
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COVRRAGE: The book presents desigz methods aud tas2s cf cmbeulat ion fox common 
pe ssursemessuring instruments used in aixvcrart (altimeter, BE ndieeter, 
Ma ceuumber indicator). Calculation sequence ant methodical direst’ ong for 
designing imetruments am given. Problem3 treated in the acacia: Literatus 
are prt cereidered, Problems treated inaufficientiy in the Literatures are 
Aies assed ip mote detail, for certain preblems in enginnering easel azions of 
instruments, new solutions ars presented. The ree ammenilations xiver mgerding 
‘ne gereral eeguenc? of design calculation: of lnstrutenbe and the istaile of 
tteir congtciction represent possible varlauts of salutions wich may Te 
g-pplemented ana medified. Ch. I was written by PP. Med ved: raya-OrLevays anc 

vi M. akaya, Ch. TI by N. Ya. VYovehenko; Cs TTL wy TP. Mi dvedavayteOricveya, 
Ce, 2 by TM, VIM. Intevskaya; and “h. Voby A.D. Rurkevich and 2,1, Chissyscovraya. 
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Sheet 2. Corrugated profile for manomter housing with 
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Saeet 3. Three-membrane manometer housing with attenuated 
linear rate characteristics in two regions 29 
Sheet 4. Corrugated profile of manometer housing with linear 


sate characteristics 80 
Sheet 5. Corrugated profile of a membrane with Linear rate 
charvacterisyiss 3) 
Sheet 6. Yiree-membrane manometer housing for speed indicator 

witb attenuated linear rate characteristics in two regions 32 
Sheet 7. Anereid blozk with linear altitude characteristics 353 
Sheet 8, Anercid housing with linear altitude characteristics sh 
Sheet 9. Aneroid block with linear altitude characteristics 35 
Sheet 10. Aneroid block with linear altitude characteristics 36 
Sheet ll. Anersid housing with linear altitude characteristics 31 
Sheet 12. Profile of aneroid-housing membrane with linear 

altitude characteristics 36. 
Sheet 13. Corragated profile of anerid housing with linear 
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Appendix es 
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Designicg the Mach-number transducer ee 
Appendixes ne 
3, Kinematics of a levar-carrier indicating mechanism 
Yt. Calculation example for a Mach-number meter with a : 
Jangential mechanism 129 


Card 6/ t 


ee mee i arene LO 
Pet Mes eee rss insi at 
+ ta en 


APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000619410002-8" 


TEE SF a ‘ - : i ot - 
bara ima — = a 


"APPROVED FOR RELEASE: 3/20/2008 CIA-RDPSC- DOS tenoedet est CROs. 8 


spins eernlis sre aides oral dent ms * olen elmere : vb 


[ Frets iiew et Ed bee ES Sid 


UsSRfieography ~ Marine resources 
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Authora § Zoenkevich, L. A., Mem. Corresp., Acad, Sc,, USSH, Isher relly, Q. Bey 
end Lednev, Vv. A; j Ehepatay, 0. Bf 
- Title t Researching the resources of seas and oceans 


Periodical & priroda 44/6, 63 -65, dun 1955 


Abstract t A sketch is presented of the history of the Ferndnunt tolernatdonall 
Council for the Explorution.of tho Seas from ita inceptidim fn 19cle: 
to its 42nd session in Peris (3-12 October, 1944), ‘Tike council 
was found to represent mainly countries of the Marthwart of Ihurone 
although delegates frem the Seviet Uniden end the USA attunded as 
euditors. Twelve of the papers rand dealt with harring, Some ate 
tention was also paid to the discovery of saa pinih dy the vleint ti 
of Icolend, 


Institution t eres 
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IZHEVSKIN, Ge Ke, 
"Supplement to Moiseyev's Report," Oceanographic Research of the Jorthweetern ars — 
x of the Pacific Ocean, Moscow, Izd-vo AN USER, 1955. (This {cg a supplement of Moise-§ 
yes's report on piscatology of the Northvest Pacific, but it is not clear fron the 
text whether the author refers to the urticle by Moiseyev in this coliecticn cr to 
some other report. Iu this supplement the author complains that the Piehing indus- 
try is insufficiently provided with recent hydrological and climatic data. It 
urges an improvement in sharing the results of investigntiors obtained by the 
Academy of Sciences with Soviet fishers. Thi ae 2 eens nee «. eRgesetss 
COVERAGE: This collection of articles reports are the results of observations mace in 
the Pacific by the Institute of Oceanology of the Academy of gelences, USSR. In 
1949, the Institute launched a systematic Sive-year program of eaientific exploration 
of certain hydrographic peculiarities of the Soviet Pacific area. The operations 
were carried out as a "Complex Oceanographic Expedition,’ using the motorboat 
- Vityaz' as its base. The Expedition workei in collaboration with the Hydrographic 
Institute of the Soviet Navy (VMS), the Pacific Institute of Piscatology and Oceanog~ 
raphy and some ho other institutes of the Academy of Sciences. Between 1949 and 1954, 
18 trips were made, covering about 130,000 miles. Among the sutJjects of direct con- 
cern were: meteorology, hydrology, oceanography, hydrochemistry , sedimentation, geog- 
raphy ofthe littoral, geology and contours ofthe sea bottom, fauna plankxten, micro- 
biology, and gravimetry. Twenty-eight authors contributed to the collection which 
consists of 27 articles. 
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[Ocesnological principles relating to the fishery productivity 
of seas] Okeanologicheskie osnovy formuirovanila promyslovol 
produktivnosti morei. Moskva, Pishchepromindat, 1961. 215 p. 
(MIRA 14:5 
(Marine biology’) 
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IZHRVEKIY, K.M.; GURVICH, 0.Ye. 


Vesicular dermatitis caused by contact w 7 
MeCSAG OP EO Tce. iy ith plants. Sa ay 


1. Iz datskogo otdeleniya stateLonara 
po kozhrym boluznyam (sav. E.K, 
Izhevekiy) pri 5—m koshro-venerologicheskan diapansere (glavny rrach 
G.A. Plotkin) Stalinskogo rayona Moskvy. 
(DERMATITIS, CONTACT, etiol. and pathogen. 
plants) 
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(MIRA 18:12 
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Moskva, Subnitted Aug. 9, 1962. 
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| ONG: none 
TITLE: A method for discrete summation of signaled Class 42, No. 180858 
aerate, 


SOURCE: Izobreteniya, promyshlennyye obraztsy, tovarnyye znaki, no. 8, 1966, 98 
TOPIC TAGS: signal coding, signal processing 


ABSTRACT: This Author Certificate presents a method for discrete summation of signals 
associated with the encoding of information with a fixed weight. The mathod increases 
the interference-free nature of the process. Binary symbols of the code group, which | 
are accepted simultaneously on N channels, are linearly added with subsequent linita- 

tion of the sum to N levels by clippers of the sum. The solution in regards to the | 
transmitted code group is taken by detecting the specific number of the largest (based 
on the number of ea) or smallest (based on the number of zeros) values of the sum. | 
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Production of Metallic Yttrium S0V/136-59-1-11/2% 


was flushed several times with argon and before reduction 
was started the furnace was filled with this gas 
(Oo < 0,01%, No @ 0.01%, C02 < 0.01%) to a pressure 
of 200-300 mm Hg, The furnace temperature was measured 
with a type OPPIR.-09 optical pyrometer and adjusted to 
reach 800-850°C in about: 10 minutes and 1500~1550° in 
about 80 minutes af'ter starting (Fig 1). ‘The reduction 
occurred mainly at 850--9000C in 5-10 minutes. The higher 
temperature treatment was to melt the metal and separate 
it from slag. The product containing 1% calcium, was re- 
melted at 1500-15500C in argon at 100-150 mm Hg to reduce 
the calcium content, The author gives an analysis with 
98.85% yttrium and 0.035% calcium, The outer layers of 
the yttrium ingots were more heavily contaminated with 
tantalum than the centre (Fig 2). Normal recoveries of 
yttrium in reduction with a 20% excess of calcium were 
70-75%, but sometimes rose to 80-85%. Best results were 
obtained when the charge in the crucible was compressed 
Card 2/3 at about 10 kg/cm? and when its depth exceeded 50 mm 
(crucible diameter 40 mm, height 150 mm), Yttrium was 
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SOURCGY: Atornnnya energlya, v. 18, no. 6, 1965, 608-616 rs 
: Fa iy 
TOPIC TAGS: berylliun, sintered beryllium, cant beryllium, extruded beryllium, ‘s 
berylliua eechanical property f $ ts 
AQSTRACT: Porylifua per taral 99.02—99.59% purl with @ particle nize of -500 or . A 


~50 u,,obtalned by reduction of beryllium flvorlde vith mognesiun, vacur niltett iden 
tion jor electrolysio of berylliun chlorice,vere consolidated by cold compacting 

and vacuua aintering, bot corjncting in alr or in a vacuum, or by nelting and cen- 
trifugal canting. <A part of tho epecircns was additionally extruded at 450-5006 i 
with a reduction of 752. The denoity of metal varied from 1.75—1.82 g/cu" for nest 
cold-corpacted end sintered specircns to almost the theoretical for hot~conpacted n 
or extruded epecirens. It was fouad that at 20C the elongation and reductfion of 

+, | area did not exceed 5%. The ductility of sintored beryllium incroased shaxply wi 
.* | increasing tesperature to a maxirun at 400—S00C, and then decrooned. Yhe strength) 
‘. 1 and ductility of hot-corpacted beryllius powlers increased with dncreastig parti 
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size, Plectrolytic ond dintillcd beryllium fs rore ductile than that obtained by 
: reduction with ricnesiun. Derylliun extruded from hot-corpacted powders with a 
: proln size of -50 py (the ran grain olre 20—25 1) had the highoat: strength. and 
f.0"\ | ductility at both roon rad elevated terperatures (up to 600C). Por exanpla, at 
bee room termerature the tenshle etrenepth wan 45 ir/rm, the true tennlle strength— 
po 48 kg/rat, thy elongation—3.6% and the reduction in area--4,02; nt the teuperature 
ii.) [of maxtuua ducttlity, the elongation end reduction of area was 60 and 66%, respec- 
$l | tively. Machenical properties of sintered end of hot-corpacted burylliun differed 
only slightly. But, genorslly, nenextruded, sintered and hot-conpacted beryllium 
had cocparatively low strength end ductility. Howayar, aftor extrusion, the atreng 
and ductility increaned by 2-3 tirsn; the yield otrength increnon was laso prow | 
nounced, Cant barylifun waa rora brithia tha baryllium proparad by tho pawder- 
is: | matellurgy rathod; 4t r--cinad brittle oved vith hanting te 4000. The wluos of 
a .| tha atrength end ductility obtalned in corpremnion tents ware noticesbly hi,her 
} “4 | than those obtained in tcuclon testa. Orig. arte hast 14 figuren and 2 Bary - 
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AUTHOR: Nisel'son, ut hoscou) Stolyarov, V. I. (Moscow); Lithvanoy LA. lan 
(Moscow); Korolev, Yu. M. (Moscow) ¥Y.5 a aa PE pray tet 
: yu o 7 ‘ 
| TITLE: Separating zirconium’ and hafnium if fractionating their tatrachlorides 
padee : f 197,35 AT Sy eas PY 
|| SOURCE: AN SSSR. Izvestiya. Metally, no. 4, 1965, 97~104 : 


‘| TOPIC TAGS: hafnium, zirconium, fractional distillation, metal purification 


. | ABSTRACT: Mixtures of ZrCl, and HfCly are experimentally separated by fractiona-- 
tion in metal columns with kilogram charges. The experimental equipment is showin 
in fig. 1 of the Enclosure. The results are tabulated and graphed, It was found | 
that direct fractionation of the tetrachloride mixture is highly effective as a- 
means for separating hafnium and zirconium. When the initial tetruchlorida inixtior e 
contains 1.5-2.5% Hf, fractionation produces more than 50% i containing about ; ~ 
0.05% Hf.. Up to 40% of the Hf in the original charge is concentrated in the heail: is 
fractions with an average hafnium content of 20-25%. With initial hafnium contents 
‘| of 16.6 and 13.5%, the maximum concentration of HF in the had fractions of tthe 
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distillate is 85.6 and 70.8% respectively. The experimental conititions produced 
a yield of 30-40 g/am@chr, Orig, art. has: 4 figures, 5 tables, - : 
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Fig. 1, Diagram of the frai~ 
tionation cola for separating 
fee vs a a ZrCly-HfCl, mixture: 1--jnain 
Ke . @lectric heater for the still; 
ae Q~colnan still, 3--auxiisairy 
he r ~ @lectide heater for the still; 
; 4~~conia holding the packings 
§-~tharocouples; 6--heiat ingu- 
dation. for thin column; '7~-piack- 
ing; &-air-cooled sleeve Cir 
the fractictiating column; 9-- 
‘electric heater for the fraction! 
(““ receiver; 10--receiver for ‘the | 
* hafndum fractions} 1l--electric | 
heater for the head section of ! 
the column; L?--needle valve; | 
13--haad seetlon of the fraction- 
ating colum; 14--eledtiric heat-! 
. er for the fractionating colusn | _ 
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AUTHORS: Izidinov, S. U., Borisova, T. I., Veselovskaya, V. I. 
Da ee 
TITLE: Electrochemical and Photoelectrochemicel Behavior of the 


Silicon Electrode | 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 133, No. 2, 
pp- 392 - 395 


TEXT: The authors investigated monocrystalline silicon of the n- and 
p-type with p = 1 ohm.cm and crystallographic (111) orlentation o' the 
surface. A cinematographic incandescent lamp served as light source 


azio7 Ga iveneee » The silicon surface was etched tn hot KOH or in 
/ 


HF + HNO3, or ground. Fig. 1 shows the dissolution of Si under hydrogen 


separation in KOH solutions of 0.1 - 1O N. The time change in potential 
occurring at the same time is the same for n- and p-Si, and depends on 
how the surface has been 'treatec. Fig. 2 shows the curves of the anodic 
polarization for both types immediately after plunging into the solu- 
tion and after the stable state has been reached. There is no essential 


a 


— a ee epee eee 


SES | ERE EN PE] BTS 
Secercad ENLACE TnL ec EL Tene ete a] ce cacao 6 9B 
a REMI PTT AUTRE ESTA 2 


AAT Pibel ur inact iat ! 
Ve Hike arsantingn se fmcapksboe erage aaa] a vere fin (eben eee pat 


APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000619410002-8" 


"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000619410002-8 
Saree LE! Mev eesti oa 


a ere eee B 


BLEGB 


BacllPovnemi ool Gia Photen ete. co emicai &/020/60/133/02/b0/o63 


é 


Behavior of the Silicon Electrode BOOK / 306) 


difference between the two types of silicon apart from th: fact that 
the maximum potential of the anodic curve is 200 my more positive for 
the p-type than for n-Si. The photogalvanic activitvA V of the system 
is changed by etching. In the case of p-SiAV. rises Pfom zero to the 
constant value of 600 mv; in the case of n-Si V, becozes not more than 
10-15 mv (Fig. 3). Oxidation of the surface both by mbens of ancdie 
polarization and by chemical etching or introduction of oxyen into the 
solution exerts an influence upon the photoelectric effect; in the case 
of n-Si4v_ is increased to 50-100 mv and AV. reduced in p-Si to 
200-400 mv. After the dissolution of the oxfde film the photoelectric 
effect is increased in p-Si and decreases with n-Si (Fig. 4). ‘The dif- 
ference of AV_ for p- and n-Si in the presence of an electric field is 
caused by the°fact that in the dissolution the surface of p-Si ap- 
proaches the n-type, whereas oxidation acts in the oppesite direction, 
Though the measured static potentials are the same for both types, the 
distribution of the change in potential is different at’ the interface 
of silicon - solution. The etching off of the mechanically defective 
layer leads to the increase of Ov. in p-Si. Light acts mainly upon the 
space charge which Can be also seén from the practically unchanged 
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hydrogen separation in the case of an exposure t> light. ‘The inde- 
pendence of the rate of irreversible dissolution of silicon in alkali 
of its type is due to the action of two conjugate reactions ef oxida- 
tion and reduction. There are 4 figures and 7 referenses: 1 Soviet, 
5 British, and 1 German. 


ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova 


(Institute of Physical Chemistry imeni L. Ya. Karpr-’) 


PRESENTED: March 18, 1960, by A. N. Frumkin, Academician 


SUBMITTED: March 16, 1960 
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$/020/61/140/001 /o22/024 
24+ II00 B130/3101 
AUTHORS: Lazorenko-Manevich, R. M., and Izidinov, S. Q. 
TITLE: Kinetics of cathodic processes on semiconductor electrodes 


with the participation of valence electrons 
PERIODICAL: Akademiya nauk SSSR. Doklady, v. 140, no. 1, 1961, 172-175 


‘ TEXT: Starting from M. Green's paper (Ref. 1, see below) on the theory of 
cathodic processes on semiconductors, the authors study the effect of the 

participation of valence electrons on the form of kinetic equations. The 

case where the portion of valence electrons igs equal to unity, is considered 

first. For the sake of simplicity, it is asaumed that no surface atates 

(Ref. 1) occur and that the potential ¥, is zero. Nh is the potential e 


shift in the Helmholtz part of the double layer on the passage of a current 
of the density i; Ay, ch is the potential shift in the volume charge 
layer on the semiconductor; Aq is the change in charge on the ion sheath 
during the passage of current. If mis the measured overvoltage, then 
™=%n + AYy-ch (1) i = a, (c/c, )exp(-an, F/RT) (2) will be valid, Here, 
Card 1/4 
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iis the exchange-current density, C is the electron concentration on the 
semiconductor surface on polarization, and C. is the same at i =o. For 
the sake of simplicity, it is assumed that current passage dees not 
disturb the electron equilibrium in the semiconductor: 


a RT fe) ‘ F 
Ce C . gin =m, (3) is obtained from Eq. (2). After aubstitution in 
a 


: 1 
(1) one obtaing 1- OY) ch. * Bein <2 (4). 1, + tay 8 ef in 72 (5) N 


a aF 
is derived from (2), i. is not identical in Eqs. (4) and (5), since the 
concentrations of the electrons participating in the reactions are not 
equal at 1, = 0: 


= HE i 
° 


(6) is found for i 70 If the valence electrons participate 


in the reactions, this relation exists not between n, and i, but between 
Ny, and i. Accordingly, m- OYy.ch 7° RTi/nFi, (7). The ratio between 


Mh and a. eee depends on whether or not the semiconductor surface is 


degenerate For a non-degenerate surface, Ay, eh is much greater than, . 
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and is the major part of overvoltage. Therefore, polari.ability is very 
high in this case. If the surface 18 degenerate Ay, ae and) are 


commensurable. Polarizavility is much lower here. Eq. (2) is also valid in 
the case of joint pa-iicipation of valence and conduction electrons The 
determination of the concentration of electrons entering the reaction from 
the two zones is, however, difficult. ‘The proportion cf valence electrons 
is calculated from a kinetic equation containing an experimentally 
measurable quantity. i, is the current of valence electrons; i, is the 


current of conduction electrons. i,+i,si (8), fa, = x (9). If 


, where tay is the exchange current 


of the reaction with the participation of valence electrons and De with 


the participation of conduction electrons. i +i a 1, (11). 


OV oc 


ppa UN - 49, . 
— as 12) is obtained from Ena. (6 10), (11 
nF 4, di Oy ch. 1-x (12) Bgee NP) VON) 
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and (9). Similarly, the following expression is obtained for iPi, , using 
Eqs. (4) and (5): is [i, exp(- - FAY ch. /RT) exp(- ~iaPr, /e|/{ 1~x fi 

- exp(-FAY ch /er) | (14). These results are only correct in the absence 
of diffusion, and are most obvious in the polarization of silicon in 


alkaline solutions. Professor VY. I. Veselovskiy, N. A. Aladzhalova, 


T. I. Borisova, and B. M Novakovskiy are thanked for discugsions. There VA 
are 7 references: 4 Soviet and 3 non-Soviet. The reference to the 

English-language publication reads as follows: Ref. 1: M. Green, Modern Xx 
Aspects of Electrochem , 2, 6, London, 1959. 


ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova (Physico- 
chemical Institute imeni L Ya. Karpov) 


PRESENTED: April 10, 1961. by A N. Frumkin, Academician 


SUBMITTED: April 4. 1961 
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QLTLEs Characteristics of the photochemical behavior of the silicon- 
alkali interface . 


PERICDICAL: akademiya nauk SSSR. Doklady, v. 145, no. 3, 1962, 598-601 


‘ #xposure ox the Si - KOH interface to light showed passivation of S 
u@ Si electrode and activation of the passive electrode. Passivation - 


nS 
occurred only with anodie currents i, 4 in aa at all KOH concentrations 
(107? 


- 20 N). In n-Si, the potential y becomes more negative, in p~Si 
sore positive, The rate of passivation-is inversely proportional to the 
time of exposure and increases as the potential and light intensity in- 


crease. 2 «0 k,expli -i where i = ki i = self-disso- 
pas 2 p( a max a)? a max 37 gd ( B=d 4 


lution current) holds for the nuaber Z of absorbed light quanta. Complete 
pnotoactivation occurs only at the beginning of the passive state at 

Q « 159-300 mv. At Y= {00-600 av, activation is incomplete. The poten- 
tial ay a of complete activation is broadened in 10 N KOK by a rise of 
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Reducing aroxybensene, aroxytoluene or azoryenisole to bydrans compounds. 
yA. Limar'saitand V.N. Kovesnsxit, Huss. 20,172, lar 27, ne Asoay cornpds 
ure reduced with iron in an alk, medium st temps. below 807 in the presence of an uwtt 
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Atoxy compounds. V,.A, lemananin K.P. Resranovicn and V. (). Gansaiart. | 
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pretintinarily treated with caustic at a temp tot exceeding 90’ 
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t. | The sharp difference in the action af and HySOy © 49 abo stiilind 
First of all, in the prepa. of II the formation af PhNi, is considera.ir decreased by 
carrying out the process in 2 Stages: Ist, the reduction of PANO, to) szozyberzene 
—mith Za dust in an alk. mediwn, and the reduction of azo; benenne to I at $77 415° 
“Rt low alk. conen., the best results (1-29 of PANH, ew 23% od Call NBM Demeg 
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formation of 4.5% of 480 compd. and 8% of PANH. Amines are formed in the partes 
of rearrangement: the reaction can at about 0° and rnpdly with in 
crease intemp. This reductive decompa. la greater with 1G than with INBOs.  Can- 
clusions: The extn. of I from the stedge should be made at lao, temnj), and the re 
artengement procedure carried out witbout the segin. of IT from its soln. ia bytirocarbon. 
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Bismuth-tartaric acid eon s. » Attion “Oc + 
‘ammonia on blemuth-tartarie acid, “\'. Afamaeie agp CO-CHLCUCO,NTL ; 
1) \ 8. S. Kaganeva. Her. O8B, 418-21(1938); cf, Soweto G ma 
ag Vesinik Venerologss i Dermatologsi 1934. -—-Roeenbelm and None HON ia? . 

ogebang (Z. anorg. Chem, 68, 212(100)), a1 confirined ‘hi  CHCHOHICNH, 
by R. ef al. (C. A. 26, 1871), obtalped from “Bi batar- a an 
trace” and excess of 25% ag. NEL an Nib compd. which it ™ 
after hong standing and evapn. Ne]8. Ws @ Cryst. waters ew 
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muth-tartrate (1). The fact that it seps. from and is OCHEILOHICOD | 
iusol. in water raised doubts as to the correctness of such 6 SPH deal y #4 el obaeas 
structure, und the action of NH, 0a bismuth-tartarée acid aq) 
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1 Stavrovskays. Russ. 51,018, Oct. 31, 1937. Fabric in 
treated with @ soln. of f-aaphthol ar Napbthol AS and 
then with a soln. of diazo compd. obtained froin Leaminio. + 6 
2,8-dimethyi-4-benroylaminobenzene. : 
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The color of the 
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Tamatl buf and 1. A. Smnimov. Badl. toc. cham. [5] 4, 
ATBITTNI7), cf. C. A. 30, 81K44—-The general study of 
cumpds. of the type ANC GH, QCdi,(suzo) where “aux0”’ 
represents an auxochreme group and Q @ group contg. s 
double bond (— CH: CH, —CH:N—, —N:N--) is ex- 
tended to compds. in which Q is --CONH— and —CO.- 
NK— and the continuity of the conjugated chain is thus 
destroyed. However, the color remains which perhaps 
yeaulte from the posable tautomerization —CONH— sty 
- CLOW) N— which would restate the conjugated chain. 
fn the alsenceal either the —NO,of auxo group the enmpd. 
as colorless while —NMey produces a stronger effect than 
> OH as an aus group The wtenee color canging (rom 
yellow ta cack ced is chose to that of the corresponding 
conjugated chain aystesis. New compds. prepd. are 3- 
[b-nitrobenzamino|phenol, m. 219°, light yellow, 4-(3- 
nitrobenzamino|phenol, m, 224°, light yellow, 4-[N- 
methy1-S-nitrobenzamino| phenol, m. 224°, pale yellow, 3 
4-1. N-methyl -nitrobenzamino|obenol, m. 214°, ycllow, 
NUN - dimethyl - A! - [4 - nitsobenzuy!] - m - phenylene- 
diamine, m. IKA*, orange-red, N,Ydimethyl-W’-[3- 
titrobenzoylt]-m-phenylenediamine, m. 176°, orange, 
NUY - dutnethyl - NY’ - [4 - nitsohenzoy!] - p - phenylene- 
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The influence of the punitort of tho altro and suze groups 
on the color of the altrubenzoyintylamiden fad. 0a 

Hhb Phe tnflueper on tie colog of the simultaneous prea. 
ence in the mol, ANC HALON HC BL Cuno) of 2 chrome. 
phone groups, one corregonding te the t of the ncj- 
chromophore group (the terns cca lromopbore of acsphote 
are proposed to indicate the polar chromophoric groupes af 
the type NO», CO and quinone group instead of the un- 
sustihed term “anti-auxocheome’) 9. se PONCE EHLCOs, 
and the other corresponding to the suxo-ned chromo. 
Phoric syste oe or p-cuivo: Call) NHOO te etude! 
speetrographocally | The intreduction of the p-NOy group 
in the bencoylated part of the mol. esercises approsimately 
the wane bathochromic eflret asthe p-NMe grup. The 
simultaneaus eflact of the NO, grup aod the auzo group 
19 to accentuate thelr bathinhremic effect which ts grealemt 
fon the pp’ relatunushop ape feast foe the oj! tetation- 
ship with the mp'- sad the p.me‘-rlationthige inter 

mediate. The cause of the strongly shromaphoric peaper 

tiew of the p-di-auxo and p-di-aciphory systems is to be 
sought i their contra-intiuctive naturee due tu their 

occupying the even positions in the encid strinture whik 

the weaker chromopboric preperticn <f the m-inomeers 
result from their syn-inductive nature due to these 

occupying the odd positions tn the envied structure. 
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Separated auxo-enoid systems Vi The cole of 

trobenzoy! derivatives of aromatic atansa 5S 4 
gmai'skil and EK. A. Smisnov. J. Gen, Chem UWS 
S$. R18, 1790-40 (in English, eo cis, cho A. 
38, 42st; 3S, SSE Phe influcuee on the color of the 
tmullaneous presenee in the inal ONO MM CONG HL: 
cause) (2) of 3 chromopbors: groups, one commending 
tu the nitro-enaid syste m- or p-OWNCU HCO arid the 
other cotresponding tu the euxo-couus systeth mi ur p- 
fauso) CH NHCO -- is studied by fudng of dinadving in 
hot ale. or CUGN 2 compis., one of whic conta the 
corresponding oitru-enoid system and the other cumtains 
the auxo-enoid system presentin = The resulting compiles 
cumpds. in the melt of soln. have practically eentical 
colors with the corresponding I derivs. ‘Thus, the color 
of the fuson comples from p-OsNCGHLCOMer std p- 
AcNHC,H,OH is identical with that of N-i4-nntte- 
benzoyl] -p-aininophenel and that froin p-OWNCILCOMe 
and p-ACNHGHiNMes ts identical in colue with NN. 
dhiwwethyl-N’-[4-o1itrobenzoyl]-p-phenyleneslanine 1 ts 
therefore evident that the colur of the comple ses durnied by 
fusion ut sala. of nitro compds. with aimities and phenols 
1s conditioned by the interaction of the sep. systemn, one 
of which contains the NO, group (nitro -enoud syatent) aod 
the other contairs the ause group ‘wuau eno systems, 
In To this interaction betwern the 2 systenis takes place 
within the same mot. Chas Blaine 
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Alkylation. Vi. Saponification of ethyi chloride by 
the actisn of alkaline agents. V. A. Iimail'skil and B. Vv. 
J. Gen. Chem. (U. 803° R,78, MS Tha Freeh 
O48) CIR); cf. C. A. 31, 174 — Previously it was shown 
thet in the ethylatina of ss-H NCH SH in ite ale. 1 
tht presence of NaOH 43.65 of the EtCl is sapond. ut 
reactions and thal 4% of thie amt. ts trun: 
“formed into Et,O. The comparative sapong. action of 
NaQH, NagCO), MgO and CaO was mudied at powuble 
means for the reduc of the required exvews of KtCl ia the 
alkylation of amines and phenols. To this end, equimol. 
mixts. of EtCi and alkalics in 41.1}-055% ale, were auty- 
claved at 125° for 3-12 hes. The unaltered’ EtCt and 
Et,O were driven off and the degree of EtCl supon. was 
detd. by analyzing Ci in the distin. teudue. NaGH 
sapood. 93.99 EtC} in 46% ale. (7.5 bre, Nuch 
19.67% in 96% ale. and 41.34% inM4Soale., MgO 27.05" 
in 87.3% alc. and CaO 3.34% in 90% ale. and 2Nf% in 87" 
ale. The reduction of the sapon. rate by the action of 
NaOH in the prescnce nf NaCl iTecupe!, Ger. pats. 41,- « 
348, 435,346) is ascribed to decreased toly. of FC) and 
the dissocn. of NaOH. An analogous effect is productd 
by the use of higher concna. of NaOH. Chas. Bane 
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